Incorporating new molecular and human genome data into risk assessments 

A key challenge facing toxicologists and epidemiologists in the next ten years will be the constuctive use 
and generation of information from the human genome initiatives. Of particular importance is the 
increasing availability of information on expression patterns of thousands to tens of thousands of genes. 
Availability of such information requires re-thinking on how we define biological responses to toxicants. 
For example, such techniques offer the potential to follow biological responses with time as occupational 
diseases progress. They may offer new hope in identifying early biomarkers of toxicity as well as offer 
better assessments for cross-species extrapolation of data on biomarkers of effect and susceptibility. To 
effectively utilize such information new biomarker research is needed that will enable such data to be put 
into effective dose-response and temporal contexts. Already we are seeing the very sensitivity of these 
methods test our ability to define early adverse responses versus defining minimal, reversible homeostatic 
responses that are not connected with disease or toxicity. Because of the sensitivity of such methods it is 
challenging to even identify background diurnal or normal physiologically driven gene expression patterns 
from toxicant induced changes. 

The purpose of this proposal is two fold: 

1. To request assessment of microarray gene expression data for occupationally relevant toxicant induced 
disease states. Such assesments would include dose and time response data for disease and would tie 
observations from the molecular with biochemical and pathology assessments. Cross species 
information would be especially relevant as would information from related toxicants with varying 
potency profiles. 

2. To request development of guidelines on how to utilize gene expression information for human health 
risk assessments. In particular such guidence would establish criteria for acceptable levels of 
sensitivity, specificity, accuracy and predictivity for gene expression biomarkers for occupationally 
relevant diseases. 
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